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incorporation of a number of traits that are now known not to be autosomal
dominant, of traits of inconsequential clinical importance, or both (Tr77).
The 10 most frequent traits in the Stevenson list make up about 70%
of the total frequency, and most of these fall in the above categories of
inappropriateness. On the other hand, the value of 0.8/1,000 from Trimble
and Doughty is undoubtedly an underestimate because it is based on studies
of individuals from birth to 21 years of age. Consequently, the estimate
does not include serious genetic diseases due to single dominant genes that
are manifested later in life. It can be seen from Table 2-5 that committees
have chosen a middle course, with an estimate of about 10/1,000, often
lumping dominant and X chromosome-linked traits together because of
their similar responses to an increase in the mutation rate.

Over the years the estimated frequencies of recessive disease and chro-
mosomal abnormalities have increased somewhat. Estimates of congenital
abnormalities have increased substantially. Like the autosomal dominant
traits, the estimate for congenital abnormalities is highly dependent on the
definition of "serious." The value of 60/1,000 from Cziezel and Sankara-
narayanan, which was also used by UNSCEAR (UN86), is so high, in
part, because of the unusually high frequency of congenital dislocation of
the hip in Hungary. The surprisingly high value of 600/1,000 for lifetime
prevalence of other multifactorial disorders given by UNSCEAR (UN86)
includes such entities as diabetes mellitus, gout, schizophrenia, affective
psychoses, epilepsy, glaucoma, hypertension, varicose veins, asthma, pso-
riasis, ankylosing spondylitis, and juvenile osteochondrosis of the spine.
Disorders with such high frequencies are, of course, not strictly indepen-
dent, but the message, nevertheless, is that virtually all humans suffer from
ill health at some time in their lives, and ill health can usually be attributed
in part to genetic factors.

Estimating Spontaneous Mutation Rates

Table 2-6 gives some representative mutation rates estimated in hu-
mans. These values are consistent with the values given more than 25 years
ago (Pe61, Cr61).

It is well recognized that published mutation rates are probably a
biased estimate of all mutation rates, because it is more likely that those
loci with higher natural rates will be studied. A simple correction for this
bias is to use the harmonic mean of the studied loci.

From the data collected by Vogel and Rathenberg (Vo75) and Childs
(Ch81) (Table 2-6), the harmonic means for dominant and X chromosome-
linked traits are both about 8 x 10~6 if the Von Hippel-Lindau syndrome
is omitted from the dominant traits, or 3 x 10~6 if the Von Hippel-Lindau
syndrome is included. On the other hand, for X chromosome-linked traits